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3. ^ The drawings filed on 20 October 2000 are accepted by the Examiner. 
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International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 
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EXAMINER'S AMENDMENT 

1. An exanniner's amendnnent to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an annendment may be filed as provided by 37 CFR 
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than 
the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview with 
Mark K. Brightwell(Reg. #47,446) on 9/15/2004. Applicant attests that no new matter has 
been added. 

The application has been amended as follows: 
Claim 1, Line 24: 

correlation matrices and said data vectors vector ; 
Claim 2: 

The symbol estimation method in claim 1 wherein said channel responses channe l s are convolutions 
of physical channels and their corresponding pulse shaping filters of s ai d channe l s . 

Claim 3: 

The symbol estimation method in claim 1 wherein said channel responses channe l s are convolutions 
of physical channels and their corresponding spreading codes of said signals in a code-division- 
multiple-access communication system. 

Claim 4: 

The symbol estimation method in claim 1 wherein said channel responses channe l s are convolutions 
of physical channels, their corresponding spreading codes of said signals, and their corresponding 
pulse shaping filters in a code-division-multiple-access communication system. 
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Claim 10, Line 5: 

into dJx\ blocks which are indexed from one , wherein i is an integer . 
Claim 11, Line 2: 

division steps comprise reduct i on step further compr i scG putting said second set of 
Claim 14, please replace the claim with the following: 

14. (Currently Amended) The symbol estimation method in claim 1 wherein said [[d]] spatial-time 
correlation matrices denoted bv Ti,, k = 0 -d T |, i = 0, d , are constructed by 

M d+k 



wherein the a channel response matrix [[Hj]] at receiver m, m=l, M, consisting of (d+l)3 rows, 
where d+1 is said maximum channel response length, and J columns, which are the channel 

responses from transmitters to the receiver m, is related to -ffj~^ ^«'"^/ " = 1/ d+l by 




m=\ n=\ 



M d+i 




m=\ n=\ 



c. 



Hi- 



m 




#7 
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where JO) is the Kronecker function, v is the a variance of noise for minimum-mean-square-error 
joint detection and 0 for zero-forcing joint detection , wherein I is an identity matrix . 

Claim 15, please replace the claim with the following: 

15. (Currently Amended) The symbol estimation method in claim [[1]] 14 wherein said second set of 

matrices and vectors consists of channel description matrices Ai, Bi, Di and a vector Yii 

wlierein A i is composed of dxd blocks, wherein the fp.i^ blocic of Ai is T ,j...p if i^p, and 

T^j^^ if i<p. whe re o and i are integers; 

wherein B i is composed of dxd blocks, wherein the f p.i) block of Bt is T -n^j- p if p^i, and 
Ojxj P<1? 

wherein D i is i , 

wherein Yi is ^ . wherein is said signal obtained from receiver m, 

where fK^ is composed of - d^x-d- blocks, and the ( i ,j) block i s T -j+i-tf-f ^ ' ^ and T*j^. i f j< i ; 
Bj, i s composed of- d^x-dr b l ocks, and the (i,j) b l ock i s T -44^-tf-i> j, and 0^^^ If i<j; 

O^-fs-^T^p ; and Y^ , i s ^^Rj — where R4 is sa i d s i gnal obta i ned from rece i ver i . 
CANCEL CLAIM 16. 



Claim 17, please replace the claim with the following: 



17. (Currently Amended) The symbol estimation method in claim 15 mi L wherein i is an integer 
greater than or eoual to one, wherein an i*'^ step of said forward division steps comprises: fef 
forward d i v i sion step i , i = 1, s, 

:= -B:A7'B,+A,-B,A-'b: 
:= -B,A:'B, 
5,;, := -B:a:'b: 
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wherein said i**' forward division step further comprises: 

A., := a-b,d:%-b:a:'b, 

if *[[Li]] Li is odd; or 

if [[Li]] Li is even. 
Claim 18, please replace the claim with the following: 

18. (Currently Amended) The symbol estimation method in claim 17 [[1]] wherein said pre-defined 
stopping criterion is Li+i=l or Bi+i=0, wherein an integer variable s is set to i+1 and the forward 
reduct i on division steps stop when the pre-defined stopping criterion is satisfied . 

Claim 19, please replace the claim with the following: 

19. (Currently Amended) The symbol estimation method in claim 18 [[1]] wherein said Intermediate 
solution [[step]] comprises solving the eouation DcXc=Yc for a vector X^. 

Claim 20, please replace the claim with the following: 



A- -3 



20. (Currently Amended) The symbol estimation method in claim 19 [[1]] wherein said backward 
substitution step i, i = s, 1, comprises: 
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X 



i,2k+\ 



i,2k+\ 



i+],k+l ' 1 ^ 2k+l < L| 



■I I 



M,Li^i if [[Li]] L. is odd. 



Claim 21, Line 11: 

correlation matrices and said data vectors vector ; 
Please amend the Specification as indicated below. 

On page 3, lines 31-32, please amend the sentence that begins with 'The received signal at 
each physical receiver . . as follows: 

In one embodiment, the [[The]] received signal at each physical receiver is oversampled at Mt 
times the chip rate thereby producing a plurality of received signals each sampled at the chip rate. 

On page 4, between lines 6 and 7 (i.e., immediately prior to the paragraph that starts with 
"FIG. 1 shows one example of an embodiment ...")/ please insert the following new 



As mentioned above, the received signal at each physical receiver mav be 
oversampled at M» times the chip rate. More qenerallv, the received signal at each 
physical receiver mav be sampled with a time interval equal to a 1/F fraction of the 
svmbol time duration f i.e„ the fixed time duration of the svmbols being used in the 



On page 4, between lines 39 and 40 please insert the following new paragraph: 



In one embodiment, the channel responses are convolutions of phvsical channels 
and their corresponding pulse shaping filters. In another embodiment, the channel 
responses are convolutions of phvsical channels and their corresponding spreading 
codes of the signals in the code-division-multiple-access communication svstem. In vet 
another embodiment, the channel responses are convolutions of phvsical channels, their 
corresponding spreading codes of the signals, and their corresponding pulse shaping 
filters in the code-division-multiple-access communication svstem. 

On page 13, please amend the paragraph that starts on line 11 as follows: 

In summary, the solution of the block tridiagonal system of equations as given in (10) is 
executed with two procedures. In the first procedure, the size of the system of equations is 
reduced, which is called forward reduction (306), a flow chart of which is shown in FIG. 4. The 



paragraph: 



svsteml, where F is an integer no smaller than 



MM, 



, where M«- is a positive integer. 
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first procedure involves forward division steps which are recursively com puted until a 
predefined stoppino criterion is satisfied. The stoppino criterion mav be the condition 
that the length of the latest Generated rioht-hand vector is dJ or that the superdiaqonal 
block matrix in the latest of the series of matrices and vectors becom es a zero matrix. 

In the second procedure, solved unknowns are substituted into larger systems of equations and 
more unl<nowns are solved, which is called backward substitution (308), a flow chart of which is 
shown in FIG. 5. 

On page 14, please amend line 7 as follows: 



9. Repeat 2 to 8 until In = 1 for Bi = OV 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Harry Vartanian whose telephone number is 571.272.3048, 
The examiner can normally be reached on 10:00-6:30 Mondays to Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin can be reached on 571.272.3056. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more information 
about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic Business Center (EBC) at 8t66- 
217-9197 (toll-free). 



Harry Vartanian 
Examiner 
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